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JP2001-091727 _E

[Title of the Invention] METHOD FOR MANUFACTURING COLOR
FILTER PANEL, COLOR FILTER PANEL AND LIQUID CRYSTAL
DISPLAY DEVICE

[Abstract]

[Object] To produce a color filter substrate which does
not lower the display grade of a liquid crystal panel and
ensures no increase in cost while adopting columnar spacers.

[Solving Means] A coiored layer 16 (16R) is formed on a
glass substrate 2a, exposed and developed, red, green and
blue colored pixels 6R, 6G, 6B are formed in the required
pattern shape and a light shielding layer 16K is formed on
the pixels 6R, 6G, 6B, exposed from the rear face of the
-substrate 2a through the pixels 6R, 6G,l 6B as a 1light
shielding mask and exposed from the front face of the
substrate 2a through a mask 17b having a columnar spacer
pattern formed in a prescribed shape. The exposed light
shielding layer 16K is developed to form a light shielding

film 32 and columnar spacers 33 in one united body.

[Claims]

[Claim 1] A method for manufacturing a color filter
panel in which a 1light shield film 1is formed between
coloring picture elements formed onto glass panel in a

disturbance pattern; and a column-shaped spacer is formed on
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the 1light shield layer in a predetermined column pattern,
the method comprising the steps: forming a coloring film on
a glass panel to be developed by light exposure; forming a
light shield 1layer on the coloring picture element after
forming each picture element of RGB in a disturbance
pattern; exposing the coloring picture element to light from
on the other side of glass panél against the light shield
layer as a light shield mask; exposing to light from on the
surface of glass panel against the 1light shield layer by
using a mask in a column-shaped spacer pattern formed in a
predetermined shape; and developing the light shield layer;
to form the light shield film and the column-shaped spacer
in a body.

[Claim 2] A method for manufacturing a color filter
panel in which a 1light shield film is formed between
coloring picture elements formed onto glass panel in a
disturbance pattern; and a column-shaped spacer is formed on
the light shield layer in a predeterminéd column pattern,
the method comprising the following steps: forming a
coloring film on a glass panel to be developed by light
exposure; forming a light shield layer and a resin layer for
spacer use on the coloring picture element after forming
each picture element of RGB in a disturbance pattern;
exposing the coloring picture element to light from on the

other side of glass panel against the light shield layer as
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a light shield mask; exposing to light from on the surface
of glass panel against the resin layer for spacer use by
using a mask in a column-shaped spacer pattern formed in a
predetermined shape; and developing the light shield layer
and the resin layer.for spacer use in a whole; to form the
light shield film and the column-shaped spacer in a whole.

[Claim 3] The method for manufacturing a color filter
panel according to Claim 2, wherein the light shield layer
formed by coating onto base film_is attached on the glass
panel having each coloring picture element and coated on
base film to adhere the resin layer for spacer use to make
the light shieid layer and the resin layer for spacer use.

{Claim 4] The method for manufacturing a color filter
panel according to Claim 2, wherein a layered portion formed
by laminating the 1light shield layer and the resin layer
onto base film is attached on the glass panel having each
coloring picture.

[Claim 5] A color filter panel in which a coloring
picture element is formed onto glass panel in a disturbance
pattern; and a column-shaped spacer is formed with a light
shield layer in a body.

{Claim 6] The color filter panel according to claim 5,
wherein the column-shaped spacer is made of the same
material with those of the light shield layer.

[Claim 7] The color filter panel according to claim 5,
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wherein the light shield film is made of material for 1light
shield use and the column-shaped spacer is made of resin
suitable for a spacer.

{Claim 8] The color filter panel according to claim 7,
wherein the 1light shield layer and the resin 1layer for
spacer use are laminated in the thickness' of disturbance
film.

[Claim 9] The color filter panel according to claim 8,
wherein total thickness of film comprising the light shield
film and the column-shaped spacer is larger than the
thickness of coloring picture element portion.

[Claim 10] A liquid crystal display device equipped

with the color filter panel of any one of Claims 5 to 9.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a method for
manufacturing a color filter panel for performing the
colorization of a 1liquid crystal display device, and more
particularly to a color filter panel on which a column-
shaped spacer is formed and which does not need to scatter
spacer while forming a 1liquid crystal display device, a
method for manufacturing the. same and a liquid crystal

display device having the color filter panel.
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[0002]

[Description of the Related Art]

Fig. 9 1is a cross-sectional view of 1liquid crystal
panel (hereafter, “liquid crystal panel”) using a
conventional thin film transistor (hereafter, “TFT”). Fig.
10 is a planar view of the colorAfilter panel in accordance
with the present invention

[0003]

As shown in Fig.9, the liquid crystal panel 1is formed
by interposing ball-type spacers 7 interspersed by
dispersing, on one plate 4 or ‘5, an array panel 4 provided
with a switching active element 3 (hereafter, “active
element”) on the glass panel 2b, a color filter panel 5
provided with color pixels 6R, 6G, 6B on the glass panel 2a,
by bonding with sealing material 8, and by interposing the
liquid crystal 9 between two glass panels 2a, 2b.

[0004] |

As one example of an array panel 4 using the liquid
crystal panel 1, active elements formed with signal lines
and scanning liens on the glass panel 2b are arranged in
matrix form, and a planarization film 10 and pixel electrode
11 are formed thereon. The active element 3 and the pixel
electrode 11 are connected with the contact hole
electrically. Meanwhile, as one example of the color filter

panel 5, as shown in Fig. 10, a shielding film 13 having
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matrix shape 1is formed on the glass panel 2a, each of the
color pixel 6R, 6G, 6B are formed, and transparent
electrodes 21 (shown in Fig. 9) are formed on the surface of
the shielding film 13.

[0005]

Each of alignment layers 14a, 14b are formed on the
opposite surfaces between the color filter panel 5 and the
array panel 4. A polarization film sticks to the tow-faced
surface according its uses. A method for manufacturing a
general color filter panel 5 1is explained here. Chromium
fé}m or resin black film of pigment dispersion is used as a
shielding film. One of a dying method, a pigment scattering
method, a printing method, an electro-deposition method, a
film transfer _method, and an inkjet method is wused for
forming the color pixel 6R, 6G, 6B of the color filter panel.

[0006]

The film transfer method is an effective method because
it is possible to obtain high yield, large piate. Hereafter,
the film transfer method is explained. Fig. 11(a) is a
perspective view illustrating the film state while heat-
treated by the film copying method and Fig. 11l(b) a cross-
sectional vieQ illustrating a coloring film adopted in the
film copying method. Figs. 12(a) to 12(f) are cross-
sectional views 1illustrating processing steps according ﬁo

the conventional color filter panel.
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[0007]

In the film transfer method, an intermediate layer 19
is formed on the base film 15 as shown in Fig 11b, red layer
forming film 18 formed by coating red layer 16R goes through
between roller 22a, 22b as shown in Fig. 1lla, and sticks to
the glass panel 2a with heat pressing as shown in Fig. 1lla.
Then, .the base film 25 is eliminated, the red pixel 6R is
formed by being irradiated with ultraviolet rays using the
mask 17a as shown in Fig. 12c. The color pixels 6R, 6G, 6B
shown in Fig. 12d are obtained by repeating three times the
process described above. A shielding layer is obtained by
heat-pressing the shielding layer forming film 18K obtained
by coating the pixel 6R, 6B, or 6G with the shielding layer
16K, reﬁoving the base film , and then by rear-exposing the
glass panel 2a without using the pattern of color pixels 6R,
6B, 6G as mask pattern. In the rear exposure, a mask for the
rear exposure 1is used to pattern the péripheral portion of
the light—shielding film 13.

[0008]

The light—shielding film 13 can be formed only through
the rear exposure as described above. However, the surface
property of the light-shielding film 13 can be improved by
performing the exposure using a mask 17b having a desired
light-shielding pattern shape at the same time as the rear

exposure. Reference numerals 20a and 20b in Fig. 12(e)
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denote ultraviolet rays.

[0009]

Recently, in order to improve the pefformance of the
resultant liquid crystal panel 1 such as simplification of
processes, improvement of contrast, and the like, pillar-
shaped spacers are formed on the color filter panel 5
instead of sphere-shaped spacers 7 scattered and formed on
the surfaces of the glass panels 2a and 2b. When the
pillar-shaped spacers are formed on the color filter panel 5,
the light-shielding film 13 is formed in advance between the
coloring pixels 6R, 6G, and 6B formed in a predetermined
pattern on the glass panel 2a and then the pillar-shaped
spacers are formed thereon.

[0010]

[Means for Solving the Problems]

However, when the pillar-shaped spacers are formed on
the color filter panel 5, the height of the formation area
of the pillar-shaped spacers is varied in the plane due to
variation in thickness at the time of exposing and
developing the light-shielding film formed at the lower side
even though the height of the pillar-shaped spacers is
uniform. Accordingly, the display quality in plane is
deteriorated due to the gap deviation in the resultant
liquid crystal panel.

[0011]
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When the application, exposure, and development of the
spacers are performed by adding the process of forming the
pillar-shaped spacers as a new process, the number of
processes is increased which causes the increase in cost.
Therefore, the present invention is contrived to solve the
above-mentioned problems and it is an object of the present
invention to provide a method of manufacturing a color
filter panel which can employ pillar-shaped spacers without
decrease in display quality as a liquid crystal panel and
without increase in cost and to provide a resultant color
filter panel and a liquid crystal display panel having the
color filter panel.

[0012]

[Means for Solving the Problems]

In order to accomplish the above-mentioned object, the
pillar-shaped spacers are formed at the same time as forming
the light-shielding film. That is, the color pixels of R, G,
and B are formed and light-shielding layers are formed on
the RGB pixels. Thereafter, by exposing and developing the
light-shielding layers using the pillar-shaped spacer
pattern formed in a predetermined shape on the glass panel
as a mask at the same time as performing the rear exposure
to the light-shielding layers using the RGB color pixels as
a mask, the pillar-shaped spacers of a predetermined shape

are formed on the light-shielding film including the light-
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shielding layers.

{0013]

In this way, by developing the light-shielding layers
to simultaneously form the light-shielding film the pillar-
shaped spacers, the total thickness of thé light-shield film
and the pillar-shaped spacers after development can be
constant. As a result, the gap of the liquid crystal panel
can be uniform. In another method, by stacking the light-
shielding layer and the spacer resin layer through thermal
compression by using a light-shielding layer forming film
and a spacer resin layer forming film, and performing the

brear exposure and the exposure using the mask on the panel

surface and simultaneously developing two layers, the
- pillar-shaped spacers of a predetermined shape is formed on
the light-shielding film.

[0014]

Eurthermoré, as another method of the method, a
coloring layer forming film in which a light shield layer
and a spacer resin layer are laminated on a base film is
heated and pressed on a plate, and the light shield layer
the spacer resin layer are laminated, are rear-exposed and
exposed with a mask from the front surface of the plate and
are developed, thereby forming a column-shaped space having
a predetermined shape on the light shield layer.

[0015]
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In the conventional method, the deviation is generated
in the film thickness when developing only the light shield
layer. However, by developing the light shield layer and
the spacer resin layer at a time, the total film thickness
of the light shield layer and tﬁe resin layer {(column-shaped
spacer) can become uniformed and thus the gap of the liquid
crystal panel can become uniform. Also, since the mask used
in the front and rear surface for forming the column-shaped
spacer and the light shield layer can be used, the mask cost
can be reduced. Also, by developing the light shield layer
and the spacer resin layer on the substrate having RGB
formed thereon, the light shield layer and the column-shaped
spacer can be formed at a time and thus the process can be
simplified.

[0016]

[Aspects of the Invention]

According to Aspect,l of the present invention, there
is provided a method for manufacturing a color filter panel
in which a 1light shield film is formed between coloring
picture elements formed onto glass panel in a disturbance
pattern; and a column-shaped spacer is formed on the 1light
shield layer in a predetermined column pattern, comprising
the steps: forming a coloring film on a glass panel to be
develpped by light exposure; forming a light shield layer on

the coloring picture element after forming each picture
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element of RGB 1in a disturbance pattern; exposing the
coloring picture element to light from on the other side of
glass panel against the light shield layer as a light shield
mask; exposing to light from on the surface of glass panel
against the light shield layer by using a mask in a column-
shaped spacer pattern formed in a predetermined shape; and
developing the light shield layer; to form the light shield
film and the column-shaped spacer in a body.

[0017] |

According to Aspect 2 of the present invention, there
is provided a method for mahufacturing a color filter panel
in which a 1light shield film is formed between coloring
picture elements formed onto glass panel in a disturbance
pattern; and a column-shaped spacer is formed on the light
shield layer in a predetermined column pattern, comprising
the following steps: forming a coloringA film on a glass
panel to be developed by light exposure; forming a 1light
shield layer and a resin layer for spacer use on the
coloring picture element after forming each picture elemént
of RGB 1in a disturbance pattern; exposing the coloring
picture element to light from on the other side of glass
panel against the light shield layer as a light shield mask;
exposing to light from on the surface of glass panel against
the resin layer for spacer use by using a mask in a column-

shaped spacer pattern formed in a predetermined shape; and
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developing the 1light shield layer and the resin layer for
spacer use in a whole; to form the light shield film and the
column-shaped spacer in a whole.

{0018]

In Aspect 3 of the present invention, the light shield
layer formed by coating onto base film may be attached to
the glass panel having each coloring picture element and
coated on base film to adhere the resin layer for spacer use
to make the 1light shield layer and the resin layer for
spacer use.

[0019]

In Aspect 4 of the present invention, a layered portion
formed by laminating the light shield layer and the resin
layer onto base film may be attached to the glass panel
having each coloring picture. According to Aspect 5 of the
present invention, there is provided a color filter panel
whefein a coloring picture element is formed onto glass
panel in a disturbance pattern and a column-shaped spacer is
formed with a light shield layer in a body.

[0020]

In Aspect 6 of the present invention, the column-shaped
spacer may be made of the same material with those of the
light shield layer. In Aspect 7 of the present invention,
the 1light shield film may be made of material for 1light

shield use and the column-shaped spacer may be made of resin
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suitable for a spacer.

[0021]

In Aspect 8 of the present invention, the light shield
layer and the resin layer for spacer use may be laminated in
the thickness of disturbance film. In Aspect 9 of the
present invention, the total thickness of film comprising
the light shield film and the column-shaped spacer may be
larger than the thickness of coloring picture element
portion.

[0022]

According to Aspect 10 of the present invention, there
is provided a liquid crystal display device that is equipped
with the color filter panel of any one of Aspects 5 to 9.

(Embodiment 1)

Fig. 1 is a cross-sectional view of a color filter
panel having a column-shaped spacer in Embodiment 1 of the
present invention, Fig. 2 is a plan view of the color filter
panel in Embodiment 1 of the present invention, and Figs.
3{a) to 3(f) are cross-sectional views of a color filter
panel according to processing steps in Embodiment 1 of the
present invention. Also, the same functions as the
conventional liquid crystal panels are attached with the
same reference numerals and their description will be
omitted.

[0023]
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In a color filter panel 31 of the liquid crystal panel
30, coloring pigment elements 6R, 6G, 6B are formed in a
predetermined pattern shape on a glass panel 2a, a light
~shield layer is formed between the coloring pigment elements
6R, 6G, 6B, and column-shaped spacers 33 are formed integral
with the 1light shield layer 32. Here, the column-shaped
spacer 33 is made of the same material as the light shield
layer 32. Also, the height of the column-shaped spacer 33
is designed depending on the panel gap thickness required in
the liquid crystal panel 30, as shown in Fig. 3(f). Also,
the column-shaped spacer 33 is controlled according to the
shape, the forming density (forming number) of the area of
the 1light shield 1layer 32 between the coloring pigment
elements 6R, 6G, 6B, as shown in Fig. 1.
| [0024]

This color filter panel 31 is manufactured using the
below-mentioned method. First, as shown in Fig. 3(a), a
coloring layer 16R is formed on a glass panel 2a using a
spinner coating method. At this time, in some cases, when
ultraviolet ray shield agent is contained in the coloring
layer 16R, the post-process can be efficiently performed.
Thereafter, as shown in Fig. 3(b), the ekposure and the
development areAperformed using a photomask 17a to pattern
the coloring pigment element 6R having a predetermined

"pattern shape shown in Fig. 3(c). Next, by repeating the
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above-mentioned process, the color pigmént elements 6R, 6G,
6B are formed as shown in Fig. 3(d). Also, in Fig. 3(b),
20a is ultraviolet ray. |

[0025]

Next, as shown in Fig. 3(e), the light shield layer 16K
in which pigment is dispersed is formed on the coloring
pigment elements 6R, 6G, 6B. Thereafter, the glass panel 2a
is exposed using the coloring pigment elements 6R, 6G, 6B as
the mask from the rear surface thereof and is exposed using
a mask 17b having the column-shaped spacer pattern from the
front surface thereof. Thereafter, by performing the
development, és shown in Fig. 3(f), the color filter panel
31 having the column-shaped spacer 33 on the 1light shield
layer 32 can be formed. At this time, in order to form the
peripherél pattern of the 1light shield layer 32, a rear
exposure mask 17c is used. Also, in Fig. 3(e), 20a, 20b are
ultraviolet rays. |

[0026]

By developing the light shield layer 16K exposed from
the both surfaces and the light shield layer 32 and the
column-shaped spacer 33, the total film thickness of the
light shield layer 32 and the column-shaped spacer 33 can
become uniformed. As the result, the gap of the 1liquid
crystal panel can be uniformed and thus good display qﬁality

can be obtained.
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(Embodiment 2)

Fig. 4 1is a cross-sectional view of 1liquid crystal
panel using a color filter panel having a column-shaped
spacer in Embodiment 2 of the present invention, Fig. 5 is a
planar view of the color filter panel in Embodiment 2 of the
present invention, and Figs. 6(a) to 6(g) are Cross-
sectional views of a color filter panel according to
processing steps in Embodiment 2 of the present invention.
Also, the same functions as the conventional liquid crystal
panels are attached with the same reference numerals and
their description will be omitted.

[0027]

In a color filter panel 41 of the liquid crystal panel
40, coloring pigment elements 6R, 6G, 6B are formed in a
predetermined pattern shape on a glass panel 2a, a light
shield layer is formed between the coloring pigment elements
6R, 6G, 6B, and column-shaped spacers 43 are formed integral
with the light shield 1layer 42. Here, the 1light shield
layer 42 is made of a material suitable for the light shield,
and the column-shaped spacer 43 1is made of a material
suitable for the spacer. Also, the height of the column-
shaped spacer 43 1is designed by controlling the film
thickness of a spacer resin layer 45 depending on the panel
gap thickness required in the liquid crystal panel 40, as

shown in Fig. 6(f). Also, the column-shaped spacer 43 is
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controlled according to the shape, the forming density
(forming number) of the area of the light shield layer 42
between the coloring pigment elements 6R, 6G, 6B, as shown
in Fig. 4.

[0028]

This color filter panel 41 is produced using the below-
mentioned method. First, as showﬁ in Figs. 11(a) and 11 (b),
on a glass pénel 2a which is previously heated, a coloring
layer forming film 18 in which a red layer 16R is provided
to a base film 15 through a middle layer 19 is laid and is
heated and pressed by heat rolls 22a and 22b to be adhered
to the glass substrate 2a. Thereafter, after cooling the
glass substrate 2a, the base film 15 is peeled to form a
layer of a color pigment element 16R (see Fig 6(a)). At
this time, in some cases, if ultraviolet ray shield agent
for blocking the ultraviolet rays is contained in the layer
of the coloring pigment element 16R, the post-process can be
efficientlyAperformed. Thereafter, as shown in Fig. 6(b),
the exposure and the development are performed using a
photomask 17a to pattern the coloring pigment element 6R
having a predetermined pattern shape shown in Fig. 6(c).
Next, by repeating the above-mentioned process, the color
pigment elements 6R, 6G, 6B are formed as shown in Fig. 6(d).
Also, in Fig. 6(b), 18a is ultraviolet ray.

[0029]
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Next, as shown in Fig. 6(e), the light shield layer 16K
in which pigment is dispersed is formed on the coloring
pigment elements 6R, 6G, 6B, and is formed on the base film
15. The light shield layer 16K is heated and pressed to the
glass panel 2. Thereafter, the base film 15 is peeled to
form the light shield layer 16K, and a photoéensitive spacer
resin layer 45 is heated énd pressed using the same method
to laminate the photosensitive spacer resin layer 45 thereon
as shown in Fig. 6(f).

[0030]

Thereafter, the glass panel 2a 1is exposed using the
coloring pigment elements 6R, 6G, 6B as the mask from the
rear surface thereof and is exposed using a mask 17b having
the column-shaped spacer pattern from the front surface
thereof. Thereafter, by developing the light shield layer
16K and the spacer resin layer 45 at a time, as shown in Fig.
6(g), the color filter panel 41 having the column-shaped
spacer 43 on the 1light shiéld layer 42 can be formed. At
this time, in order to form the peripheral pattern of the
light shield layer 42, a rear exposure mask 17c¢c is wused.

[0031]

" By developing the light shield layer 16K and the spacer
resin layer 45 at a time, the total film thickness of the
light shield layer 42 and the spacer resin layer 45 can

become uniformed. As the result, the gap of the 1liquid
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crystal panel 40 can be uniformed and thus good display
quality can be obtained. Also, the color filter panel 4 of
the liquid crystal panel 40 may be produced using the below-
mentioned method.

[0032]

First, as shown in Figs. 11l(a) and 1l(b),v on a glass
panel 2a which is previously heated, a coloring layer
forming film 18 in which a red layer 16R is provided to a
base film 15 through a middle layer 19 is laid and is heated
and pressed by heat rolls 22a and 22b to be adhered to the
glass substrate Z2a. Thereafter, after cooling the glass
substrate 2a, the base fiim 15 is peeled to form a layer of
a color pigment element 6R (see Fig 7(a)). At this time, in
some cases, if ultraviolet ray shield agent for blocking the
ultraviolet rays is contained in the layer of the coloring
pigment element 16R, the post-process can be efficiently
performed. Thereafter, as shown in Fig. 7(b), the exposure
and the development are performed usihg a photomask 17a to
pattern the coloring pigment element 6R having a
predetermined pattern shape shown in Fig. 7(c). Next, by
repeating the above-mentioned process, the color pigment
elements 6R, 6G, 6B are formed as shown in Fig. 7(d). Also,
in Fig. 7(b), 18a is ultraviolet ray.

[0033]

Next, as shown in Fig. 7(e), on the coloring pigment
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elements 6R, 6G, 6B, a spacer resin layer 45 shown in fig. 8
is laminated on the base film 15 throﬁgh a middle layer 19,
and a colbring layer forming film 46 on which a black light
shield layer 16K is laminated is heated and pressed and then
the base film 15 is peeled. Thereafter, the glass panel 2a
is exposed using the coloring pigment elements 6R, 6G, 6B as
the mask from the rear surface thereof and is exposed using
a mask 17b having the column-shaped spaégr pattern from the
front surface thereof. fhereafter, by developing the 1light
shield layer 16K and the spacer resin layer 45 at a time, as
shown in Fig. (f), the color filter panel 41 having the
column~shaped spacer 43 on the light shield layer 42 can be
formed. At this time, in order to form the peripheral
pattern of the light shield layer 42, a rear exposure mask
17¢c is used.

(0034]

Even in this method, by developing the 1light shield
layerA16K and the spacer resin layer 45 at a time, the total
film thickness‘of the light shield layer 42 and the spacer
resin layer 45 can become uniformed. As the result, the gap
of the 1liquid crystal panel 40 can be uniformed and thus
good display quality can be obtained. Also, the coloring
layer forming film 46 used in the embodiment is produced the
below-mentioned method. As shown in Fig. 8, a middle layer

19 is coated on the base film 15 wusing polyethylene
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terephthalate film by a gravure coater, a die coater, or a
reverse coater and then heat treatment is performed so as to
vaporize solvent. Thereafter, by coating the spacer resin
layer 45 and the black light shield layer 16K, the color
layer forming film 46 which laminates the middle layer 19,
the spacer resin layer 45 and the light shield layer 16K on
the base film 15 can be formed. At this time, the film
thickness of the black light shield layer 16K is controlled
depending on the needed OD value (light shield ratio) and
the step of the color filter and the film thickness of the
spacer resin layer 45 is set depending on the needed gap of
the liquid crystal panel 40.

{0035]

(Embodiment 3)

Next, the liquid crystal panels 30 and 40 using the
color filter panels 31 and 41 of the above-mentioned
embodiments will be described with reference to Figs. 1 to 6.
First, the liquid crystal panels 30 and 40 includes an array
panel 4 in which an active element 3 is formed on a glass
panel 2b and color filter panels 31 and 41 which have
protrusions composed of column-shaped spacers 33 and 43 in
light shield layer 32 and 42 between the coloring pigment
elements 6R, 6G, 6B shown in Fig. 3(f) and a transparent
electrode 21 formed thereof. The array panel 4 and the

color filter panels 31 and 41 are adhered to each other
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through the column-shaped spacers 33 and 43 and a liquid
crystal 9 is interposed between the glass panels 2a and 2b.

[0036]

As an example of the array panel 4 used in the 1liquid
crystal panels 30 and 40, the active -element 3 formed
together with the signal line and the scan line is arranged
on the glass substrate 2b in a matrix and a planarization
layer 10 and a pixel electrode 11 are formed thereon. The
active element 3 and the pixel electrode 11 are electrically
connected to each other through a contact hole 12.

[0037]

Furthermore, alignment layers 1l4a and 14b are formed on
the opposite surfaces of the color filter panels 31 and 41
and the arfay panel 4, and polarization plates are attached
on the rear surfaces of the liquid crystal panels 30 and 40.

[0038]

[Advantages]

As described above, according to a conventional method
of developing only the light shield film, the difference in
the film thickness is generated, whereas according to the
present invention, it is possible to form the light shield
film and the column-shaped spacer by developing the 1light
shield 1layer or to uniform the tofal thickness of the
column-shaped spacer and the 1light shield film after

developing within the surface by integrally forming the
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light shield layer and the resin layer for the spacers and
thus it is possible to obtain liquid crystal panel having an
excellent display quality with a uniform gap.

[0039]

Further, because a mask for using in exposing a front
surface and a rear surface of the forming of the column-
shaped spacer and the 1light shield film can be repeatedly
used, it is possible to reduce a cost for manufacturing a
mask. Furthermore, as the light shield layer and the resin
layer for the spacers are integrally exposed on the
substrate in which RGB is formed, it is possible to simplify
processes. -

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 is a cross-sectional view of a color filter
panel having a column-shaped spacer in Embodiment 1 of the
present invention.

[Fig. 2]

Fig. 2 is a top plan view of the color filter panel in

Embodiment 1 of the present inVention.A
[Fig. 3]

Fig. 3 1is a cross-sectional view of a color filter
panel according to processing steps (a) to (f) in Embodiment
1 of the present invention.

[Fig. 4]
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Fig. 4 1is a cross-sectional view of 1liquid crystal
panel wusing a color filter pahel having a column-shaped
spacer in Embodiment 2 of the present invention.

[Fig. 5]

Fig. 5 is a top plan view of the color filter panel in

Embodiment 2 of the present invention.
[Fig. 6]

Fig. 6 1s a cross-sectional view of a color filter
panel according to processing steps (a) to (g) in Embodiment
2 of the present invention.

[Fig. 7]

Fig. 7 1is a cross-sectional view of a color filter
panel according to processing steps (a) to (f) in various
Embodiments of the present invention.

(Fig. 8]

Fig. 8 is. a cross-sectional view of coloring film used
for a column—éhaped spacer that is exploited to produce a
color filter panel in Embodiments of the present invention.

[Fig. 91 |

Fig. 9 1is a cross-sectional view of liquid crystal
panel using a color filter panel by the conventional film
copying method.

[Fig. 10]
Fig. 10 is a top plan view of the conventional color

filter panel.
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[Fig. 11]

Figs. 11(a) and 11(b)  are perspective views
illustrating the film state while heat-treated by the film
copying method and a cross-sectional view illustrating
coloring film adopted in the film copying method.

[Fig. 12]

Figs. 12 (a) to 12(£f) are cross—-sectional views
illuétrating processing steps according to the conventional
color filter panel.

[Reference Numerals]

2a: glass panel

6R, 6G, 6B: coloring pigment element

15: base film

16, 16R: coloring layér

16K: light shield layer

17a, 17b, 1l7c: mask

30, 40: 1liquid crystal panel (liquid crystal display
device)

31, 41: color filter panel

32, 42: light shield film

33, 43: column-shaped spacer

45: resin layer for spacer
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